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(57) Abstract 

[Original English abstract. The original English abstract differs from the translation of the German abstract provided below.] 
The invention relates to a surgical clip applying instrument (1), comprising a handle (4) with an operating device (6), a shaft tube (2) 
which is attached to said handle (4) and in which a slide rod (28) is located and a clip device (10) at the distal end of the slide rod (28). 
Said slide rod (28) can be axially displaced with the operating device (6). According to the invention, the clip device (10) has a holding 
device (14) for a fluid port (15). 



(57) Abstract 

[English translation of German abstract] The invention relates to a surgical clip applying instrument (1), comprising a handle (4) 
with an actuating device (6), a shaft tube (2) that is attached to said handle (4) and in which a pushrod (28) is located that can be moved 
axially by the actuating device (6), and a clip device (10) at the distal end of the pushrod (28), with said clip device (10) having a 
receptacle (14) for a fluid port (15). 
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Surgical Clip Applying Instrument 

The invention relates to a surgical clip applying 
instrument according to the preamble of claim 1 . 

Such a clip applying instrument is used to fasten a fluid 
port subcutaneously, e.g., on the abdominal musculature. 

Fluid ports are necessary, for example, in connection 
with gastric bands that are looped around the stomach for 
the treatment of pathological obesity, in order to reduce 
stomach volume . A gastric band consists of a loop portion 
with a balloon element that can be expanded with fluid in 
order to reduce the diameter of the loop. The fluid is 
introduced under pressure from the fluid port through a 
flexible tube into the balloon element, thereby reducing 
the interior cross-section of the loop-shaped gastric 
band. 
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The fluid port is positioned close to the abdominal wall 
so that fluid can be added to or removed from the fluid 
port by transdermal injection, thereby allowing the size 
of the loop to be adjusted. 

Known fluid ports are normally sutured to the abdominal 
musculature, with this suturing of the fluid port being 
quite time-consuming . 

The aim of the invention is therefore to create a clip 
applying instrument that can be easily used to fasten 
fluid ports inside the body. 

This aim is achieved by the features of claim 1. 

The invention advantageously provides for the clip device 
to have a receptacle for a fluid port. Integrating the 
fluid port receptacle into a clip device has the 
advantage that the fluid port can be immediately brought 
into the proper position when the clip applying 
instrument makes contact and can be clipped to the 
surface of the body in a single operation. 

The clip device is preferably comprised of a head piece 
that can be removed from the shaft tube. In this way, the 
head piece can be designed as a single-use disposable 
part, while the remaining parts of the clip applying 
instrument can be reused after sterilization. 

The receptacle has a holding device for the fluid port . 
The holding device ensures that the fluid port is held 
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securely while the clips are pushed forward and cannot 
fall out of the instrument prematurely . 

A number of fastening tabs are molded onto the fluid 
port, with the clips of the clip device and the fastening 
tabs being matched to each other. The fastening tabs are 
accordingly designed to receive the clips and allow the 
fluid port to be directly clipped to the surface of the 
body . 

The fastening tabs have crosspieces for bending the clip 
legs of the clips. The crosspieces are spaced so that 
there is a gap between them and the clip legs. 

The clip device has a clip pusher for each clip being 
attached that pushes the clip forward axial ly in the 
distal direction and uses two projections that work 
together with the crosspieces of the fastening tab to 
bend the clip legs of the clip . The pro j ect ions engage at 
the outer edges of the clip at the height of the clip 
legs and cause the clip legs to bend such that the ends 
of the clip legs overlap. 

The clip device has a plunger that can be moved axially 
by the pushrod. This plunger does not need to be 
connected to the pushrod, but is pushed forward in the 
distal direction by the pushrod. 

An ejector for the fluid port is attached to the plunger, 
with the ejector positioned so that it is separated 
axially from the plunger. 



WO 99/26543 



-4- 



PCT/EP98/07365 



The plunger exerts axial pressure against an actuating 
device for the clip pushers via a compression spring when 
the pushroci moves distally. 

The compression spring is mounted on a rod part located 
between the plunger and the ejector. 

The actuating device for the clip pushers is comprised of 
an annular washer that is mounted axially on the rod part 
extending axially from the plunger and pretensioned by 
the compression spring . The annular washer applies the 
pressure exerted by the compression spring equally to all 
of the clip pushers. 

The annular washer, in its pretensioned resting position, 
bears against a stop formed by the ejector. 

The receptacle for the fluid port accommodates both the 
clips for the fastening tabs and the clip pushers. Both 
are accommodated in matching cut-outs on the outer 
circumference of the receptacle. 

The holding device is comprised of a number of holding 
springs that engage under an annular edge on the outer 
circumference of the fluid port. This annular edge is 
preferably formed by a metal shell on the fluid port. 

The headpiece that can be removed from the shaft tube is 
comprised of a threaded head and a pipe section connected 
to the threaded head. The headpiece can be disposed of 
after being used, while the rest of the instrument is 
advantageously made reusable by sterilization. The 
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threaded head is, for example, connected to the shaft 
tube by a screw thread, while the pipe section is in turn 
connected to the threaded head by a screw thread. 

The receptacle for the fluid port is integrated into the 
clip device and located at the distal end of the pipe 
section . 

In a preferred embodiment, the pivoting lever part of the 
handle is positioned against a stop when in its resting 
position. An unlocking device can be used to release this 
stop in order to allow the pushrod to be removed from the 
proximal end of the shaft tube . 

An embodiment of the invention is described in detail 
below with reference to the drawings. 

The drawings show the following: 



Fig. 


1 


The surgical clip applying instrument 






according to the invention 


Fig. 


2 


A top view of the instrument shown in Fig. 


Fig. 


3 


A cross-sectional view of the headpiece of 






instrument 


Fig. 


4 


A cross-sectional view along line IV-IV in 






Fig. 3 


Fig. 


5 


Bending of the clip legs 


Fig. 


6 


Ejection of the fluid port 


Fig. 


7 


A side view of the fluid port 


Fig. 


8 


A top view of the fluid port 


Fig. 


9 


A cross-sectional view along line IX-IX in 



Fig. 8 
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Fig. 10 A cross-sectional view of the distal end of 
the headpiece 

The clip applying instrument 1 is comprised of a shaft 
tube 2, that is rotatably mounted in a handle 4 and can 
be rotated around the longitudinal axis of shaft tube 2 
using turning handle 1 6 . Handle 4 is comprised of a 
pivoting lever part 6 and a fixed grip part 8 , with 
pivoting lever part 6 acting via upper lever arm 7 on 
headpiece 26, which is located on the distal end of 
pushrod 28 . Pushrod 28 has a guide element 2 4 at its 
proximal end, preferably made of plastic, that slides 
within the borehole of pipe -shaped shaft tube 2 , where it 
centrally guides pushrod 28. 

Shaft tube 2 is rotatably inserted in a pipe-shaped 
section of handle 4 that widens in a step- shape at the 
proximal end, forming a stop for the axial movement of 
pushrod 28 . Guide element 2 4 with hemispherical headpiece 
26 is axially guided within the widened portion of the 
cross-section. Compression spring 32 is positioned 
coaxially on guide element 24, between headpiece 26 and 
the proximal end of shaft tube 2, and bears against 
headpiece 26 at one end and against the proximal end face 
of shaft tube 2 in handle 4 at the other end . Compression 
spring 32 produces the return movement of pushrod 28 when 
the pivoting lever part 6 of handle 4 is pivoted back to 
its stop or resting position. 

Another distal guide element 20 is located at the distal 
end of pushrod 28. 
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Turning handle 16 is used to rotate shaft tube 2 along 
with headpiece 12 around the longitudinal axis of the 
shaft tube. Base body 2 is secured axially in handle 4 by 
means of stud screw 46 , which engages in annular channel 
4 8 on the outer circumference of shaft tube 2 at its 
proximal end . 

There is a stop device 9 on grip part 8 of handle 4 that 
forms a stop surface 11 for upper lever arm 7 of lever 
part 6 . Upper lever arm 7 rests against stop surface 11 
when lever part 6 is in its resting position . Pushbutton 
22 can be used to move cushioning stop device 9 sideways , 
so that upper lever arm 7 can be rotated further in a 
clockwise direction using lever part 6 , allowing the 
pushrod and its guide element 2 4 and expansion element 20 
to be pulled out of the proximal end of handle 4 . The 
inner parts of clip applying instrument 1 can be removed 
in this way for sterilization. 

Headpiece 12 is screwed to the distal end of shaft tube 2 
by means of threaded head 35. Threaded head 35 is in turn 
screwed to pipe section 36, which contains clip device 10 
and a receptacle for fluid port 15. 

Distal guide element 2 0 of pushrod 2 8 passes through a 
borehole in threaded head 3 5 and can move plunger 2 5 
axially in the distal direction within headpiece 12 . 
Plunger 2 5 is axially guided in pipe section 3 6 and is 
connected via rod part 27 to ejector 26 for fluid port 
15. Ejector 26 provides a stop surface 31 for annular 
washer 30 which is mounted so that it can slide along rod 
part 27. Rod part 27 is inside of compression spring 29, 
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which bears proximal ly against plunger 2 5 and dis tally 
against annular washer 30. The annular washer is 
pretensioned against stop 31 in this way. 

Annular washer 30 is used to push a number of clip 
pushers 21 that are arranged around the circumference of 
the pipe section forward in a distal direction in order 
to clip fluid port 15, which is being held in receptacle 
14, into the surface of the body . The clip pushers are 
held by clip device 14, which has matching cut-outs . Each 
of the cut-outs holds a clip 18 and, located proximally 
from clip 18, a clip pusher 21. 

Manipulating pivoting lever part 6 moves pushrod 28 
forward in the distal direction, causing guide element 20 
to act upon plunger 25, pushing it forward in the distal 
direction. Annular washer 30 is also pushed forward with 
plunger 2 5 until it contacts the clip pushers 21 , causing 
the clips 18 to be initially pushed through the fastening 
tabs 17. 

Receptacle 14 is firmly attached to pipe section 3 6 . 
Axial channels 3 7 on the outer circumference of 
receptacle 1 4 contain flexible holding springs 33 that 
engage behind fluid port 15 on annular edge 3 4 and hold 
it in position during the clip application process. 
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Fig . 3 shows a dotted line indicating the position of 
clip pusher 2 1 before the clips 18 have been pushed in . 
In order to attach the clips to body tissue, headpiece 12 
is placed against the surface of the body and, as shown 
in Fig . 5, lever part 6 is moved further in order to push 
clip pusher 21 further forward. Fastening tabs 17 have 
two inner crosspieces 19 that work together with the 
pro j ect ions 42 of clip pusher 21 to bend the clip legs 23 
in such a manner that the clip legs 23 overlap within the 
body tissue, thereby enabling the fluid port 15 to be 
firmly anchored to the muscle surface . After the clips 
have been at t ached , further movement of lever part 6 
causes ejector 26 to make contact with the fluid port, 
causing it to be ejected from head part 12. Holding 
springs 33 are bent apart and possibly deformed during 
the process. 

The fluid port 1 5 shown in Fig . 7 and 8 has a preferably 
cylindrical chamber 50 with an opening on one side that 
is closed by a self -sealing silicon plug 5 4 . Silicon plug 
54 is enclosed within a metal shell 66 that holds it 
securely against the housing of fluid port 15. 

The polycarbonate housing has three fastening tabs 17 
molded to it that are needed, as discussed above, for 
clip attachment . A flexible tube connector 58 projects 
from the side of fluid port 15 and is used to connect 
chamber 50 with a flexible tube that is not shown. Metal 
shell 6 6 forms an annular edge 3 4 at its distal end that 
is needed for the holding springs 33 of holding device 
13. 
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Fig . 9 shows a cross-sectional view along line IX- IX in 
Fig. 8, showing that the crosspieces 19 are closer 
together than the clip legs 23 of the clips 18. This 
makes it possible for the projections 42 on the clip 
pushers 21 to exert a torque on the clip legs 23 that 
allows the clip legs 23 to be bent. 

Fig . 10 shows a cross-sectional view of the distal end of 
headpiece 12. It can be seen that the clip pushers 21 are 
located in swallowtail cut-outs in receptacle 1 4 . 
Receptacle 14 has grooves 3 7 between the clip pushers 2 1 
to accommodate the holding springs 33 . 

Headpiece 12 can be screwed off and disposed of after the 
surgical clip applying instrument has been used, while 
the rest of the instrument can be reused after 
sterilization . 
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Patent claims 

1 . Surgical clip applying instrument ( 1 ) comprising 

a handle ( 4 ) with an actuating device ( 6 ) , 

a shaft tube ( 2 ) that is attached to said handle 

(4) and in which a pushrod (28) is located that 

can be moved axially by the actuating device (6), 

and 

- a clip device (10) at the distal end of the 
pushrod (28) , 

wherein said clip device ( 10 ) has a receptacle (14) 
for a fluid port (15). 

2 . The clip applying instrument of claim 1, wherein the 
clip device ( 10 ) is comprised of a headpiece ( 12 ) 
that can be removed from the shaft tube (2). 

3. The clip applying instrument of claim 1 or claim 2, 
wherein the receptacle ( 14 ) has a holding device 
(13) for the fluid port (15). 

4 . The clip applying instrument of any one of claims 1 
to 3 , wherein a number of fastening tabs ( 17 ) are 
molded onto the fluid port (15), with the clips (18) 
of the clip device ( 10 ) and the fastening tabs (17) 
being matched to each other. 

5. The clip applying instrument of claim 4, wherein the 
fastening tabs (17) have crosspieces (19) for 
bending the clip legs (23) of the clips (18). 
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6 . The clip applying instrument of any one of claims 1 
to 5, wherein the clip device (10) has a clip pusher 
(21) for each clip (18) being attached that pushes 
the clip ( 18 ) forward axial ly in the distal 
direction and uses two projections (42) that work 
together with the crosspieces ( 19 ) of the fastening 
tab (17) to bend the clip legs (23) of the clip 
(18) . 

7 . The clip applying instrument of any one of claims 1 
to 6, wherein the clip device ( 10 ) has a plunger 
(25) that can be moved axially by the pushrod (28) . 

8 . The clip applying instrument of claim 7, wherein an 
ejector (26) for the fluid port (15) is attached to 
the plunger (25) . 

9. The clip applying instrument of claim 7 or claim 8, 
wherein the plunger (25) exerts pressure against an 
actuating device for the clip pushers (21) via a 
compression spring ( 29 ) when the pushrod (28 ) moves 
distally . 

10 . The clip applying instrument of claim 9, wherein the 
compression spring (29) is mounted on a rod part 
(27) located between the plunger (25) and the 
ejector (26) . 
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11 . The clip applying instrument of claim 9 or claim 10, 
wherein the actuating device for the clip pushers 
(21) is comprised of an annular washer (30) that is 
mounted axial ly on the rod part (27) extending 
axial ly from the plunger ( 25 ) and pretensioned by 
the compression spring (29) . 

12 . The clip applying instrument of claim 1 1 , wherein 

the annular washer (30), in its pretensioned resting 
position, bears against a stop (31) formed by the 
ejector (26) . 

13 . The clip applying instrument of any one of claims 4 

to 12 , wherein the receptacle (14) for the fluid 
port (15) accommodates the clips (18) for the 
fastening tabs (17) and the clip pushers (21). 

1 4 . The clip applying instrument of any one of claims 3 
to 13 , wherein the holding device ( 13 ) is comprised 
of a number of holding springs (33) that engage 
under an annular edge (34) on the outer 
circumference of the fluid port (15). 

15 . The clip applying instrument of any one of claims 2 
to 14, wherein the headpiece ( 12 ) that can be 
removed from the shaft tube ( 2 ) is comprised of a 
threaded head (35) and a pipe section (36) connected 
to the threaded head (35) . 

1 6 . The clip applying instrument of claim 15 , wherein 
the receptacle (14) for the fluid port ( 15 ) is 



WO 99/26543 



-14- 



PCT/EP98/07365 



integrated into the clip device (10) and located at 
the distal end of the pipe section (36). 

1 7 . The clip applying instrument of any one of claims 1 
to 10 , wherein the pivoting lever part ( 6 ) of the 
handle (4), when in its resting position, is 
positioned against a stop surface (11), which can be 
released using a pushbutton ( 22 ) so that the lever 
part (6) can be pivoted far enough to allow the 
pushrod (28) to be removed from the shaft tube (2) 
at the proximal end of the handle (4). 
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